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Executive Summary
This report presents the results of the first in a series of investigations designed to increase fundamental knowledge and understanding of the factors affecting multi-task performance in a military environment. The primary objective of this laboratory experiment was to measure and quantify the effects of individual differences on human performance in a multi-task environment. Within the Army, it is important to determine if differences in age in military-effective target audiences, that is, ages 18 through 55, have an effect upon performance in multi-task environments. That is, can performance be expected to remain the same across all age groups? The secondary objective was to observe the effects of previous computer experience and practice and to determine which relationships, if any, exist between personality and self-efficacy traits and multi-task performance.
In this study, each of 76 civilian and military participants completed a battery of questionnaires designed to gather information about individual differences. Included were
• a demographics questionnaire that solicited information regarding age, gender, vision and hearing, military service and computer use and experience;
• the Zuckerman-Kuhlman Personality Questionnaire Form III which identifies five components of personality in five subscales including activity, aggression-hostility, sociability, neuroticism-anxiety, and impulsive risk-taking;
• the polychronicity scale which measures the extent to which individuals prefer working on several tasks at once as opposed to working on only one task at a time; and
• the Situational Self-Efficacy scale which measures the participants' level of confidence in their ability to do well on the task at hand.
After completion of the questionnaires, multi-task performance was measured by SYNWORK (Synthetic Work Environment), a computer-based synthetic work environment that runs on a personal computer or a laptop (Elsmore, 1994) . Participants were required to work simultaneously on four distinct tasks that were presented on a computer screen: Sternberg memory, three-column addition, visual tracking, and signal discrimination. These tasks required continuous attention and involved memory, arithmetic processing, and visual and auditory monitoring. Following verbal instructions and a demonstration of each SYNWORK task, participants completed two 5-minute training sessions, each followed by a 5-minute break. Minimal training ensured that the participants were familiar with how to perform the tasks; concerted effort was still required at attention allocation. Participants then completed four 12-minute trials with a mandatory 5-minute break between each trial.
Pearson correlation coefficients were computed to determine relationships between questionnaire responses and SYNWORK scores. Overall, SYNWORK scores showed a significant negative correlation with age group, neuroticism, and impulsivity. Trial exhibited a significant positive correlation with math, memory, and total SYNWORK scores. In addition, significant positive correlations existed between total SYNWORK scores and components of the polychronicity scale. Results indicated that participants who preferred working on several projects at a time scored higher overall on the SYNWORK task.
Multivariate analyses conducted on individual and overall task performance measures indicated a significant interaction between age group and trial. Consistent with our expectations, it was found that initially, younger adults performed better on multi-task performance, but all age groups improved performance with practice.
Multiple regression analyses were conducted on overall task performance measures. The variable that is consistently retained at the end of the stepwise regression analyses is the N-Anxiety subscale of the personality questionnaire. Those less prone to emotional upsets or worrying performed better at multi-task monitoring than individuals who were more reactive and sensitive to criticism. When age, education level, and neuroticism were included in the model, 32.5% of the variance was explained.
Cluster analysis was used to examine the effect of individual differences on the performance outcome. An analysis of the Situational Self-Efficacy (SSE) variable revealed two distinct groups of individuals with high and low levels of confidence in their ability to do well. Post hoc analyses indicated that individuals who reported high SSE performed significantly better at multi-task monitoring than those who reported lower SSE levels.
Introduction
The U.S. Army's Future Force (FF) will be required to perform multiple competing cognitive tasks simultaneously in information-rich environments where Soldiers may become overloaded and may perform one or more of the tasks poorly, especially if performance of one task interferes with performance of one or more of the others. Therefore, it is important to understand the impact and limitations of multi-tasking on human performance so that standards can be developed for optimizing Soldier performance in proposed Future Combat Systems (FCS). It is not acceptable to base those standards on measures derived from the quantification of human performance of individual tasks. Quantifying performance of a complete set of tasks is fundamentally different than quantifying performance of each task separately, and so it is necessary to measure performance in an environment that requires handling multiple tasks simultaneously.
The directive for this research originated from an initial request from the Office of the Deputy Chief of Staff of Training (DCST) at Headquarters Training and Doctrine Command (TRADOC), asking the U.S. Army Research Laboratory's (ARL's) Human Research and Engineering Directorate to provide information about the impacts of multi-tasking on human performance. The literature survey conducted within ARL's Cognitive Sciences Branch resulted in an information paper that identified an Army need for research to be conducted to investigate individual and group differences in multi-task performance. ARL recommended that these studies include within-groups differences, measures of self-efficacy, and other resiliency measures to assist in determining the mediators of multi-task performance.
One factor that has been shown to affect performance in multi-task environments is age. Previous research has indicated that older adults (i.e., 60 years and older) perform more poorly in multipletask environments than do younger adults (20 to 39 years of age), but there are several explanations for this decline (McDowd, 1986; Sit & Fisk, 1999) . The amount of attentional capacity required by the tasks, the division of attention, the complexity of the tasks, and the mode of information processing required are all factors that have been shown to affect age-related performance (McDowd, 1986; Korteling, 1994; Salthouse & Coon, 1994; Salthouse, Mitchell, Skovronek, & Babcock, 1989; Sit & Fisk, 1999) . However, this question remains: Are the performance degradations a result of aging or of old age? Within the Army, it is important to answer this question to determine if differences in age in military-effective target audiences (META), that is, ages 18 through 55, have an effect upon performance in multi-task environments. That is, can performance be expected to remain the same across all age groups? If not, can poor performers improve with practice, regardless of their age? Salthouse (1990) found that as more demands were placed on available processing resources, older adults showed greater impairment of performance than younger adults. However, Sit and Fisk (1999) found that this age-related gap in performance decreased with practice. Will this same effect occur across all age groups within a META?
Another factor that may have an effect on multi-task performance is personality. As part of previous research directed by the Defense Women's Health Research Program through the U.S. Army Medical Research and Materiel Command, studies were conducted to investigate the effects of sustained operations (SUSOPS) on male and female Soldier performance. One aspect of the SUSOPS research focused on individual personality differences and the effects on cognitive performance (Mullins & Fatkin, 1999) . As expected, there were no gender differences in personality characteristics. However, results indicated significant differences in cognitive performance for individuals scoring high on the Impulsive-Sensation Seeking subscale. Although they initially performed better for the short-term memory and the logical reasoning tasks, this effect was not maintained throughout the sustained operations period.
In a study using a dual-task paradigm, Ball and Zuckerman (1992) found that high sensation seekers performed better in the primary task. There was also no trade-off between their stronger attention to the primary task and their performance of the peripheral task. However, it is not clear whether performance would diminish if sustained attention were required (Brocke, Beauducel, & Tasche, 1999) . Potosky (2002) reported that the role of individual personality differences has received an inadequate amount of attention in the assessment of performance of multiple computer tasks. Individual differences in temperament, such as risk-taking components, have been predictive of workload perception and preferences. Research conducted by Driskell and Salas (1996) indicated that gains in predicting effective performance will come from advances in understanding personality characteristics. For example, differences in an impulsive dimension might be a factor when speed is favored over accuracy for dynamic tasks. Likewise, individuals who tend to perceive the multi-tasking scenario as a challenge may perform better than individuals who perceive the multiple tasks as threatening or highly frustrating distractions.
Objectives
This basic research effort was directed toward increasing fundamental knowledge and understanding of the factors affecting multi-task performance. Information gathered from this study will be used in subsequent research that will ultimately contribute to the development of standards for proposed FCS. The primary objective of this laboratory experiment was to identify and quantify the effects of individual differences (i.e., personality characteristics, age, demographics, selfefficacy) on human performance in a multi-task environment. The secondary objective was to observe the effects of previous computer experience and the amount of practice on the performance task (SYNWORK [Synthetic Work Environment] trials) and to determine which relationships exist between personality and self-efficacy traits and multi-task performance.
It was hypothesized that younger adults would perform better than those in other age groups. However, we anticipated that any initial differences in performance across age groups would decrease with practice.
It was also hypothesized that significant differences in multi-task performance would be related to individual personality differences.
Method
Test Participants
A total of 76 male and female civilian and military volunteers participated in this study. Participants ranged in age from 18 through 55 years. They were carefully selected to ensure a sampling from the entire age range rather than a cluster at one end of the range. Participants had various degrees of computer experience and no previous experience using the performance measurement tool.
Apparatus
Participants used SYNWORK, a computer-based synthetic work environment that runs on a personal desktop computer or a laptop (Elsmore, 1994) . They were required to work simultaneously on four distinct tasks that were presented on a computer screen: Sternberg memory, threecolumn addition, visual tracking, and signal discrimination. These tasks required continuous attention and involved memory, arithmetic processing, and visual and auditory monitoring.
Each SYNWORK task is presented in a separate quadrant on the screen (see figure 1) . The memory task, in the upper left quadrant, consists of an initial display of a five-character alphabetic memory set that remains on the screen for the first 10 seconds of each trial. The memory set remains the same for each trial but varies across trials. After the memory set is removed from the display, a probe letter is displayed periodically. The participant must determine whether this letter is a member of the memory set and must respond "yes" or "no".
The arithmetic task, in the upper right quadrant, is a self-paced task requiring the addition of two three-digit numbers. Participants use a mouse to adjust plus or minus buttons to achieve the correct solution.
The visual tracking task, in the lower left quadrant, requires participants to monitor the position of a vertical bar that moves along a horizontal scale. Participants use a mouse to reset the bar before it reaches one of the ends of the scale. In the signal discrimination task, high (2092 Hz) and low tones (523 Hz) are presented periodically through headphones worn by the participants. The task requires the use of a mouse to respond whenever a high tone is presented.
Participants were required to complete a demographics questionnaire (appendix B) that requested information about age, gender, vision and hearing, military service, education level, and computer experience, which includes frequency and length of use.
Participants also completed a pencil-and-paper 10-item polychronicity scale (appendix C). This scale was used to determine the extent to which individuals prefer working on several tasks at once as opposed to working on only one task at a time (Bluedorn, Kalliath, Strube, & Martin, 1999) .
The Zuckerman-Kuhlman Personality Questionnaire-Form III (ZKPQ-III) (appendix D) was administered to identify five components of personality in five subscales: Activity, AggressionHostility, Sociability, Neuroticism-Anxiety (N-Anxiety), and Impulsive Risk Taking. This fivefactor model is recommended for research involving personality correlates because it provides maximal specificity at no loss in reproducibility across gender and populations (Zuckerman, Kuhlman, Joireman, Teta, & Kraft, 1993) . The ZKPQ-III is a 99-item, true-false inventory of temperament that is used solely as a research instrument and not as a psychiatric or clinically diagnostic tool. The information obtained from this questionnaire identifies basic dimensions of temperament proposed to correlate with various cognitive skills. Only group data were reported for this study. The internal reliabilities on the five subscales range from 0.72 to 0.86 (Zuckerman et al., 1993) .
Participants completed the Situational Self-Efficacy (SSE) scale (appendix E), which was developed for investigating the predictive power of efficacy expectations about behavior or task performance (Bandura, 1977) . Participants were asked to rate (from 1 to 10) their level of confidence in their ability to do well. There is extensive evidence that self-efficacy is associated with higher levels of motivation and performance for civilian and military populations (Fatkin & Hudgens, 1994; Potosky, 2002) .
Procedures
During the participant recruitment phase, a script describing the purpose and procedures of the study was read to all potential volunteers (appendix F). Before testing, all participants were rebriefed about the purpose and procedures of the study and were read the volunteer agreement affidavit (appendix A). Potential volunteers were given the required brief regarding confidentiality as indicated on Department of Army Form 5303-R.
Participants signed the volunteer agreement affidavit and were screened to ensure no hearing impairments and 20/20 corrected or uncorrected vision. They then completed the demographic questionnaire, polychronicity scale, the ZKPQ-III, and the SSE scale.
After receiving verbal instructions and a demonstration of each SYNWORK task, participants completed two 5-minute training sessions, each followed by a 5-minute break. Participants then completed four 12-minute trials with a mandatory 5-minute break between each trial.
SYNWORK was administered to groups of no more than three participants at a time. Each volunteer was provided with a laptop and a set of headphones. Adequate spacing between participants was provided to ensure a workspace free of auditory and visual distractions.
Participants were not given any instructions concerning priority of the four tasks. They were instructed to complete each task as quickly and as accurately as possible without priority.
Experimental Design
The experimental design consisted of a 4 (Age Group) x 4 (Trial) mixed factorial design. Age Group was the between-subjects variable and consisted of groups of participants within the following age categories: (a) 18 to 25 years, (b) 26 to 35 years, (c) 36 to 45 years, and (d) 46 to 55 years. Trial was the within-subjects factor; participants completed four 12-minute trials with a mandatory 5-minute break between each trial.
The SYNWORK dependent measure was the overall score in each trial and was based on the total points obtained as a function of time to complete each task and number of correct and incorrect responses. Individual task scores were not considered because participants were instructed to treat all four tasks with equal importance. Responses from the demographics questionnaire, the polychronicity scale, the SSE scale, and the ZKPQ-III were correlated with the performance measures to determine which variables contributed to successful multi-tasking.
Results
Throughout the data collection period, several data points were lost because of equipment malfunction or operator error. This resulted in unequal N's across groups but did not result in reduced significance in the reported findings.
Effects of Age and Practice on Multi-task Performance
Our primary hypothesis was that younger adults would perform better in the multi-task operations than the other age groups. We also expected that any initial age difference between the groups would diminish with practice gained over the four trials. Multivariate analyses of variance (MANOVAs) were used to examine the effects of age and trial on multi-task performance. A 0.05 criterion level for significance was employed throughout the analyses. The homogeneity of variance assumption for these analyses was confirmed. Post hoc comparisons were also made for significant results through the Least Significant Difference (LSD) test.
A MANOVA conducted with the four total scores (from trial 1 through trial 4) for the four age groups revealed a significant Age Group effect (Wilks' λ = .691; F (12, 148) = 1.858; p = .044), with a significant effect for Age Group during Trial 2 (F (3, 59) = 3.148; p = .032) and during Trial 4 (F (3, 59) = 2.804; p = .047). Figure 2 depicts the significant differences for Trials 2 and 4, as well as the significant effects found between the second youngest age group (26 to 35) and the oldest group (46 to 55) when multiple comparisons within trials were performed. 
Demographic Factors
Spearman's rank-order correlation coefficients were computed on a trial-by-trial basis to determine relationships between demographic factors (i.e., age, education level, previous computer experience) and personal characteristics (polychronicity, self-efficacy, personality traits) with multi-task performance. Age showed a significant negative correlation with the overall SYNWORK scores for Trial 2 (r(66) = -.316, p = .010), Trial 3 (r(67) = -.247, p = .044), and Trial 4 (r(69) = -.281, p = .020), indicating that performance decreased as age increased.
A secondary objective of the study was to observe the effects of previous computer experience to determine which relationships exist between experience, frequency of use, and multi-task performance. As indicated in table 1, the frequency of computer use was negatively correlated with performance in Trials 2, 3, and 4 but not in Trial 1. Additionally, a significant and positive correlation was found between the amount of the participants' computer experience and the total SYNWORK score in Trial 2. 
Polychronicity
Items 2, 4, and 5 (appendix C) of the polychronicity inventory were found to be positively correlated with SYNWORK scores, r(249) = .209, p < .01, r(249) = .143, p < .05, and r(249) = .188, p < .01, respectively. Participants who preferred working on several projects at a time scored higher overall on the SYNWORK tasks. In addition, they preferred to complete parts of several projects every day rather than completing an entire project.
Furthermore, a significant positive trend was found between SSE and items 1, 3, 7, and 9 of the polychronicity scale, r(276) = .226, p < .01, r(280) = .229, p < .01, r(280) = .204, p < .01, and r(280) = .187, p < .02 respectively. Those who reported higher levels of confidence in their ability to do well showed a preference for working on parts of several tasks at one time rather than completing one task before beginning another.
Situational Self-Efficacy (SSE)
To address the effect of individual variability in self-efficacy on multi-task performance, cluster analysis was performed. This is a method of statistically grouping individuals, based on the similar characteristics. It minimizes the variance for each cluster across the measure so that the result is groups or clusters of individuals who are most alike.
With the total SYNWORK scores for each trial in the cluster analysis, two subgroups of people with distinct levels of efficacy were revealed. Within a potential range of scores from 1 to 10, the "high SSE" group rated themselves as having efficacy levels of 8.6 through 10. The "low SSE" group perceived their levels of confidence to be lower that 6.5. The F statistic was significant, F(1,68) = 102.183, p < .001, indicating that efficacy provided a critical contribution to the evaluation of individual variability.
A post hoc two-way ANOVA (SSE group by trial) using the two efficacy groups revealed significant differences in performance between the clusters. As illustrated in figure 3 , the high SSE group performed significantly better in multi-task monitoring during Trial 1 (F(1, 59) = 5.65, p =.021), Trial 2 (F(1, 59) = 4.82, p =.032), and Trial 3 (F(1, 59) = 4.66, p =.035). Although the performance of the high SSE group remained higher than the low SSE group during Trial 4, the difference between the groups was not statistically significant (F(1, 59) = 3.64, p = .061). SSE was also significantly and positively correlated with individual education levels (r(70)= .277, p = .020). The higher level of education attained by a participant, the higher s/he perceived his or her level of confidence in the ability to do the task well.
Personality Factors
There were also significant correlations between SSE and two personality measures derived from the ZKPQ-III: the Activity subscale (r(70)= .236, p = .049) and the N-Anxiety subscale (r(70)= -.367, p = .002).
N-Anxiety, one major dimension of personality obtained from the ZKPQ-III, is also described as emotional lability and seems to be a good predictor of performance. N-Anxiety scores were Generally, individuals who exhibited lower levels of N-Anxiety performed better at multi-task monitoring than those who exhibited higher levels.
Performance Predictors
In order to analyze the relationship between the independent variables as predictors and the performance criterion variables, multiple regression analyses were conducted. These analyses were used to examine the effects of individual differences on multi-task (M-T) performance outcomes. For example, stepwise multiple regression analyses were conducted to evaluate how well personality characteristics and demographic information (e.g., age, previous experience with computers, etc.) predicted the performance scores.
The first set of predictors included the subscales of the ZKPQ-III: Activity, Aggression-Hostility, Sociability, Neuroticism-Anxiety (N-Anxiety), and Impulsive Risk Taking, as well as age and level of education. The regression coefficients (B coefficients) represent the contributions of each independent variable to the prediction of the dependent variable, the total SYNWORK performance score. The criterion variable for the first stepwise regression was the M-T total score for Trial 1 (M-T Total1).
Similar regression models were constructed with the M-T Total score from each of the other three trials: M-T Total2, M-T Total3, and M-T Total4 as the criterion variables. The results are reported in table 3. The variable that is consistently retained at the end of the stepwise regression analyses is the NAnxiety subscale of the personality questionnaire. Those people less prone to emotional upsets or worrying performed better at multi-task monitoring than individuals who were more reactive and sensitive to criticism. As noted in table 3, the multiple correlation coefficients for the models include N-Anx range from .241 to .570. When age and education level were included in the model as significant predictors of performance, the squared multiple correlations increase, allowing us to predict as much as 32.5% of the variance in overall performance.
Discussion
Consistent with our expectations, it was found that younger adults performed better in multi-task performance; however, with practice, performance improved across all age groups. This reinforces findings reported by Salthouse (1990) that as more demands were placed on available processing resources, older adults showed greater impairment of performance than younger adults.
One of the stated objectives of the study was to observe the effects of previous computer experience to determine which relationships exist between experience, frequency of use, and multi-task performance. Significant and positive correlations were found between the amount of the participants' computer experience and their overall total scores. However, a significant and negative correlation was found between the participants' frequency of computer use and their total scores on Trial 2.
At first glance, it is difficult to understand that although individuals with more computer experience performed better in multiple tasks than those with less experience, individuals who reported frequent use of their computers did not perform as well as those with less frequent use. Although the latter result seems counter-intuitive, the explanation may lie in the quality of their computer experience versus the quantity of contact. Todman and Drysdale (2004) address this issue in their recent study of the effects of qualitative differences in initial and subsequent computer experiences. They concluded that the effects of good and bad computer experiences were less dependent on the number of these experiences than on the quality of their impact. Beckers and Schmidt (2003) and Smith, Caputi, Crittenden, Jayasuriya, and Rawstorne (1999) also support the notion that quality versus quantity of experience has a significant impact on the individual interactions with technology.
These results suggest that it would be worthwhile to follow a deliberate plan for introducing novices to the world of computer technology, filling their initial experiences with a sense of competence and control. This method is intended to diminish fear of failure and to provide opportunities for them to enhance the development of SSE. From a social cognitive theory perspective, this finding supports Bandura's (1986) proposition that prior experience, especially with respect to difficult and unfamiliar tasks, represents the most significant determinant of selfefficacy beliefs.
Polychronicity has shown to be a positive predictor of performance of the SYNWORK task.
Those individuals who showed a preference for working on several tasks at one time had higher overall scores than those who preferred to complete one project at a time. The former group was better able to switch back and forth between sub-tasks and thereby increased their total score by completing all sub-tasks rather than focusing on only one at a time.
The SSE measure provides an assessment of one's ability to master new situations or ability to adapt to changing circumstances. This ability is considered to be a composite of past success and failure experiences and influences the individual's perception of how s/he might perform military tasks (Sherer, Maddux, Mercandante, Prentice-Dunn, Jacobs, & Rogers, 1982) . In this study, participants who scored relatively high on self-efficacy reported being less fearful and less sensitive to criticism than the low-efficacy group. The same participants who reported high levels of confidence also perceived themselves as having a need for activity, with a preference for hard or challenging work, and a high energy level. These findings are also supported by a meta-analysis conducted by Barrick and Mount (1991) . Individuals with high achievement levels were also confident, experienced success from past undertakings, and expected to succeed in the future. Bandura (1977 Bandura ( , 1982 Bandura ( , 1986 contends that individuals are constantly assessing their range of capabilities and that these assessments significantly guide and influence behavior. When people perceive a circumstance or task as exceeding their ability, they tend to minimize their efforts, perform less effectively, or avoid these situations altogether. On the other hand, when individuals believe the task or adjustment is within their range of capabilities, they invest more effort and tend to persevere even in the face of obstacles or adverse circumstances.
The contribution of individual personality differences to performance of multiple computer tasks must also be acknowledged. In the current study, individuals who exhibited lower levels of neuroticism-anxiety performed better at multi-task monitoring than those who exhibited higher levels. Neuroticism-anxiety is also described as emotional instability, and high scorers are worriers who exhibit strong emotional reactions that do not dissipate quickly (McKelvie, 2004) . The effects of individual differences in temperament on other types of multi-tasking jobs have been investigated. One such occupation is the high pressure, intensely demanding job of the air traffic controller. In a review of research conducted by the Civil Aeromedical Institute of the Federal Aviation Association, longitudinal predictions of the effectiveness of air traffic controllers were made, based on scores from personality measures (King, Retzlaff, Detwiler, Schroeder, & Broach, 2003) . As in the current study, neuroticism-anxiety and impulsive risk taking were consistent correlates of effective performance. The researchers reported that successful air traffic controller students exhibited lower levels of neuroticism and higher scores of impulsive-sensation seeking than those who were not as successful.
When age, education level, and the neuroticism-anxiety trait are included in the regression model as significant predictors of performance, the squared multiple correlations increase, allowing us to predict as much as 32.5% of the variance in overall performance. This is a significant finding and contributes to the understanding of factors affecting performance. In a recent study of the relationship between personality, approach to learning, and academic performance (Duff, Boyle, Dunleavy, & Ferguson, 2004) , a linear regression analysis was conducted with similar variables. Using the predictor variables of age, prior educational attainment, and conscientiousness, they accounted for 24.1% of the variance in performance.
The development of factorially derived measures of personality within the last decade has placed these measures of temperament within the collection of tools that can be used for personnel development within civilian and military occupations. A multi-dimensional set of tools can be valuable for the identification and development of candidates who possess the necessary knowledge, skills, abilities, and temperament to perform successfully in multi-tasking occupations and who are among the most likely to be retained.
Although multi-tasking is required for a vast majority of occupations, very few studies have employed a multiple-task environment when evaluating performance. Sauer, Wastell, and Hockey (1999) pointed out that single task methods not only have little resemblance to normal duties, but they cannot adequately assess the concurrent completion of several (and sometimes conflicting) tasks.
This research found that certain individual differences correlated with performance in a multi-task environment. Age proved to be a significant predictor. Although older individuals improved performance with practice, younger individuals performed better from the start. Additionally, performance scores were higher for those individuals who have higher levels of confidence in their ability to do well, who show a preference for working on several tasks at a time, and who exhibit lower levels of neuroticism-anxiety.
The use of SYNWORK as a computer-simulated task environment is sufficiently complex and is a valid means for the assessment of basic factors affecting multi-task performance. Future research efforts are planned with military-relevant scenarios and will employ assessment tools that evaluate the significant contributions of demographic factors, temperament, and SSE to the understanding of performance in dynamic and complex operating environments. 
Purpose of the Research
The purpose of this research project is to study performance on a task which involves attending to four tasks at once. The task, SYNWORK (Synthetic Work Environment), will be presented on a computer.
Procedures
If you agree to participate in this study, you will be asked to sign this Volunteer Agreement Affidavit and you will be screened to ensure no hearing impairments and 20/20 corrected or uncorrected vision.
After receiving verbal instructions and a demonstration of each SYNWORK task, you will complete two fiveminute training sessions each followed by a five-minute break. You will then complete four 12-minute test trials with a mandatory five-minute break between each trial.
You will be required to complete a demographics questionnaire. It will solicit information regarding age, gender, vision and hearing, military service, and computer experience. You will also complete a pencil and paper ten-item polychronicity scale. This scale will be used to determine the extent to which individuals prefer working on several tasks at once as opposed to working on only one task at a time.
The Zuckerman-Kuhlman Personality Questionnaire-Form III will be administered to identify five components of personality in five subscales: Activity, Aggression-Hostility, Sociability, Neuroticism-Anxiety, and Impulsive Risk Taking. Lastly, you will complete the Situational Self-Efficacy (SSE) scale, in which you will be asked to rate (from 1 to 10) your level of confidence in your ability to do well
Benefits
You will receive the personal satisfaction of supporting Army cognitive sciences research.
Risks
The risks that will be encountered in this study are minimal and typical of the everyday risks encountered by military and civilian personnel performing office duties using their computers. The familiarization period and the test sessions will be conducted indoors.
If any problems occur during the study, please inform the investigators immediately. You may be told to stop your activity until the problems are resolved.
Confidentiality
All data and information obtained about you will be considered privileged and held in confidence. Photographic or video images of you taken during this data collection will not be identified with any of your personal information (name, rank, or status). All examinations will be recorded using a volunteer identifier code and a separate file with your consent form and the Principal Investigator will keep your assigned volunteer identifier code in a locked cabinet. Complete confidentiality cannot be promised, particularly if you are a military service member, because information bearing on your health may be required to be reported to appropriate medical or command authorities. In addition, applicable regulations note the possibility that the U.S. Army Medical Research and Materiel Command (MRMC-RCQ) officials may inspect the records. In order to ensure that your data will not be reported or revealed to anyone, each form will be reviewed upon receipt by one of the investigators. If any identifying information appears on the questionnaires (such as name, social security number, birth date, etc.), the investigators will delete the identifying information and replace it with a neutral code number.
Disposition of Volunteer Agreement Affidavit
The Principal Investigator will retain the original signed Volunteer Agreement Affidavit and forward a photocopy of it to the Chair of the Human Use Committee after the data collection. The test administrator will provide a copy to the volunteer. 
Contacts for Additional Assistance
Polychronicity Scale
Directions: Please circle one rating for each statement that reflects how you feel.
(1) I like to juggle several activities at the same time. 
Appendix F. Recruitment Script
You are being asked to volunteer in a research project to study performance on a task that involves attending to four sub-tasks at once. The task, SYNWORK1 (Synthetic Work Environment), will be presented on a computer. The benefit you will receive for participating in this study will be the personal satisfaction of supporting Army cognitive sciences research.
Prior to testing, you will be briefed on the purpose and procedures of the study and will be asked to sign a Volunteer Agreement Affidavit. You will be screened to ensure no hearing impairments and 20/20 corrected or uncorrected vision.
The Zuckerman-Kuhlman Personality Questionnaire-Form III will be administered to identify five components of personality in five subscales: Activity, Aggression-Hostility, Sociability, Neuroticism-Anxiety, and Impulsive Risk Taking. Lastly, you will complete the Situational Self-Efficacy (SSE) scale, in which you will be asked to rate (from 1 to 10) your level of confidence in your ability to do well.
After receiving verbal instructions and a demonstration of each SYNWORK1 task, you will complete two five-minute training sessions each followed by a five-minute break. You will then complete four 12-minute test trials with a mandatory five-minute break between each trial.
The risks that will be encountered in this study are minimal and typical of the everyday risks encountered by military and civilian personnel performing office duties using their computers. The familiarization period and the test sessions will be conducted indoors. Total time required for participation in this study will not exceed two and one-half hours.
In order to participate, you must have reached your 18th birthday. You will be given an opportunity to ask questions concerning this research project. Any published data will not reveal your identity. If you choose not to participate, or later wish to withdraw from any portion of the study, you may do so without penalty. Military personnel are not subject to punishment under the Uniform Code of Military Justice for choosing not to take part as human volunteers and no administrative sanctions can be given for choosing not to participate. You may, at any time during the course of the project, revoke your consent and withdraw without penalty or loss of benefits All data and information obtained about you will be considered privileged and held in confidence. Photographic or video images of you taken during this data collection will not be identified with any of your personal information (name, rank, or status). All examinations will be recorded using a volunteer identifier code. The Principal Investigator will keep your assigned volunteer identifier code in a locked cabinet.
The Principal Investigator will retain the original signed Volunteer Agreement Affidavit and forward a photocopy of it to the Chair of the Human Use Committee after the data collection.
The test administrator will provide a copy to the volunteer.
